to individuals' inner lives (such as affect and physiological activation) get more attention during high arousal. All of the studies, however, have compared only memory for arousing negative material with memory for emotionally neutral material. Thus, although we can conclude that negative emotional arousal sometimes facilitates memory for central details, we cannot decide the extent to which this effect is due to the arousal or the unpleasantness associated with the to-be-remembered material.
From an evolutionary perspective, one might predict that an individual would concentrate more on central details when he or she is in a state of fear, as compared with a state of intense happiness. A state of fear often requires a fast reaction directed toward the fear-eliciting aspects of the situation, whereas the same is not true for happy events. For example, in a dangerous traffic situation, it would be disastrous to start observing the surroundings, whereas in a state of happiness, it would usually be totally safe to pay attention to parts of the situation other than the parts that elicit the emotion. This assumption is resonant with the notion of tunnel memories as described by Safer, Christianson, Autry, and Österlund (1998) . The notion refers to a narrowing of attention and memory so that the most central parts of an emotionally arousing situation are better remembered and the peripheral parts are remembered less well than for a neutral situation. Safer et al. explicitly restrict the notion of tunnel memories to memory for traumatic events or other situations with increased levels of fear and anxiety. Christianson (1992) argued that tunnel memories may mean that more attention, more preattentive processing, and more postevent elaboration are allocated to the central details of emotionally upsetting scenes.
Studies on attention and judgment indicate that negative features generally appear more salient than positive parts of a situation (Taylor, 1991) . Lang (1994) argued that negative affect involves a more pronounced startle response than does positive affect. If so, this is likely to instigate more rapid narrowing of attention to focus on the critical details in such events, as compared with emotionally positive events. Öhman, Flykt, and Esteves (2001) found that fear-relevant pictures were identified more quickly than fear-irrelevant ones. They argued that these findings indicate a predisposition for directing attention toward threatening stimuli. Also, the fact that positive affect is generally associated with more elaborate processing (cf. Ashby, Isen, & Turken, 1999) can be seen to support the assumption that tunnel memories are primarily caused by arousing and unpleasant events.
Repression and Dissociation
An alternative to the notion of tunnel memory for traumatic events is found in the clinical notions of dissociation and repression. The notion of dissociation is divided into primary, secondary, and tertiary forms. Only the first is relevant here. Primary dissociation refers to a disintegration of the autobiographical memory of the trauma, so that the person's thoughts and his or her verbal description of the trauma memory do not form a coherent narrative (e.g., Nijenhuis & van der Hart, 1999) . Van der Kolk and Fisler (1995) linked their observation that traumatic memories show incoherence and poor narrative organization to the findings of enhanced memory for central details in unpleasant or fear-provoking scenes, reported earlier. However, van der Kolk and Fisler's interpretation of these findings is questionable, because one operational criterion for central details is relevance for the gist or the plot of the event (Christianson, 1992, p. 291) . Thus, fragmented and incoherent narratives of the trauma would be more consistent with a predominance of peripheral (gist-unrelated) details over central (gist-related) details, and not with the reverse, contrary to the empirical evidence.
A dominance of central details in memories of unpleasant events is also counter to the psychoanalytic notion of repression. "The basis for repression itself can only be a feeling of unpleasure," Freud argued (Breuer & Freud, 1895 /1953 . Modern repression theorists agree (e.g., Davies, 1987) . Information connected with the source of intensely negative emotion and/or with the gist of a highly stressful event is almost necessarily unpleasant. Thus, contrary to the findings cited above, central details of negative events should be repressed, not enhanced in memory.
Studies of Autobiographical Memories
The clinical observations on dissociation and repression disagree with the findings from several laboratory and field studies, which show that the central details of unpleasant, shocking events are remembered better than the peripheral parts (Christianson, 1992) . It can be argued, however, that the events or stimulus material used in these laboratory studies have been irrelevant to the life of the person and void of long-term consequences and, therefore, have been unable to match the real-life effects observed in clinical settings.
Very few studies have examined central and peripheral details in memories of autobiographical events that the participants themselves have classified as the most traumatic experiences they have ever had. One exception is Christianson and Loftus (1990) , who asked participants to recall their most traumatic memory and rate the content on a series of scales, including estimating the number of central and peripheral details that they thought they could remember. In a second experiment, participants were asked whether one detail was remembered better than the rest and, if so, whether this particular detail was central or peripheral to the event. In both experiments, Christianson and Loftus (1990) replicated the basic finding from the laboratories. They found a positive correlation between the strength of the negative emotion associated with the memory and the number of central details and a negative correlation between the strength of the emotion and peripheral details. Wessel and Merckelbach (1994) replicated Christianson and Loftus's (1990) second experiment, with the same results for central details, but not for peripheral details.
However, the procedure used in these experiments may have been problematic: To ask whether one detail of the memory was remembered particularly well and, if so, whether this detail was central or peripheral may have given way to some circular inferences among the participants: If a piece of information seems particularly well remembered, participants may be inclined to deem it central for that very reason (cf. Nisbett & Wilson, 1977) . A different procedure was used in Experiment 1 to overcome this problem.
EXPERIMENT 1
The main purpose of this experiment was to try to replicate Christianson and Loftus (1990) and Wessel and Merckelbach (1994) by using an alternative procedure for measuring the number of central and peripheral details. Instead of asking participants to estimate the number of remembered details or to decide whether one detail was remembered better than the rest, the participants were here asked to retrieve the target memory and record as many details as possible within a limited period of time. Thus, instead of making assessments about their memory, the participants were asked simply to report the content of their working memory, consistent with Ericsson and Simon (1980) . The details were scored afterwards by two independent judges to keep the scoring and the retrieval of details separate.
Method
Participants. The data collection was carried out as part of an undergraduate course. The participants were 143 first-year psychology students, 116 females and 27 males, with an average age of 24.7 years (range, 18-49) .
Procedure. The procedure had four successive steps. First, the participants were asked to review their personal life story for 1 min and to decide which experience was the most shocking they had ever had. A shocking event was described, consistently with the clinical definition of trauma (cf. American Psychiatric Association, 1994), as an overwhelmingly negative experience associated with unclear thoughts, confusion, fear, and strong feelings of helplessness. Second, the participants wrote a brief description of the content of their most shocking experience within 3 min. Third, the participants introspected the memory image and recorded as many memory details as possible within 5 min. They were instructed to record all kinds of details, even details that appeared insignificant or bizarre. The participants were instructed to number the recorded details in succession. A detail was described as a fragment of the memory that formed a natural unit of information for the participant. Finally, the participants filled out a brief questionnaire in which they were asked to rate qualities and event characteristics associated with the memory. The questions are presented in Table 1 .
For ethical reasons, the participants were initially informed that they did not have to participate in the experiment if they found it too intimidating. Also, they were allowed to drop out at any time they wanted to during the experiment. Finally, if a participant wanted to participate but found it too hard to record his or her most shocking event, it was permissible to choose a less provoking memory. Three participants indicated on the questionnaire that their answers were not based on their most shocking events.
Scoring of details. Details were classified as central or peripheral and as internal or external by two independent judges. A detail was classified as central if (1) it was related to what was shocking to the person in the remembered event and if (2) it could not be left out or replaced without a major change in the content of the event. Otherwise, it was classified as peripheral. A detail was classified as internal if it referred to a physiological or mental state that could not be clearly perceived by anyone other than the person him-or herself. Otherwise, it was classified as external (e.g., "I felt sad" was an internal detail, whereas "I was screaming" was external). The two judges agreed in 86% of the cases on the distinction between central and peripheral details and in 93% of the cases in relation to internal versus external details. Disagreement was solved by discussion. Only a few cases were deemed unclassifiable on each of the two dimensions.
Results
The data analyses (to be presented in this and the subsequent studies) are not broken down by gender, because no hypotheses about gender differences can easily be derived from the literature on central and peripheral details in emotional memories. Also, the population consisted of four times more females than males and was not suitable for explorative analyses on this topic. Most of the recorded memories dealt with experiences of loss of a loved one (25%) or accidents (24%). Several memories dealt with violence and aggressive episodes (10%), with seriously failing to satisfy one's own ambitions or other people's expectations (10%), or with being let down and disappointed by trusted people (10%). A few memories dealt with experiences of sudden and intense anxiety, such as nightmares or fear of heights (6%), episodes related to physical disease (5%), parents' divorce (4%), or sexual abuse (2%). A few dealt with other shocking events (4%). This appears to be similar to the types of events reported in Christianson and Loftus (1990) and in Wessel and Merckelbach's (1994) study.
The memories referred to events that were rated as both highly negative and highly intense at the time when they took place (see Table 1 ). The number of recorded details varied from 4 to 46. This variability seemed to derive primarily from differences between participants as to how thoroughly they described the details. Some used many words in describing what they classified as one single detail, whereas other participants used a telegraphic writing style, which enabled them to record more details within the time limit. This variability was countered by the use of proportions calculated within each participant in the statistical analyses in the present and the two subsequent experiments. (Analyses based on the raw numbers yielded the same main findings.) The choice of proportions is consistent with the notion of tunnel memories (Safer et al., 1998) . What is critical in relation to this notion is the number of central details relative to the total number of details recorded for each memory, since this measure indicates the degree to which memory is focused on the central parts of the event.
A Table 1 presents all correlations with central details. How frequently the participants had talked with other people about the event and the intensity experienced at the event correlated weakly, but significantly, with proportion of central details, and a negative correlation was found with frequency of intrusive memories in the time after the event. Proportion of internal details correlated only with event age [r (138) 5 2.27, p , .05]. Naturally, several of the included rating variables correlated with one another. A correlation matrix is available in the Appendix.
Discussion
Central details dominated over peripheral details. Intensity of emotion was weakly (but significantly) correlated with the proportion of central details. Thus, the present study replicates Christianson and Loftus's (1990) and Wessel and Merckelbach's (1994) finding that the frequency of central details in autobiographical memories of traumatic experiences correlates with emotion at the event. Also in these previous studies, only weak correlations (r 5 .36 and r 5 .28, respectively) were obtained.
In addition, proportion of central details correlated positively with how frequently the participants had talked about the event. One likely explanation is that central, rather than peripheral, details are rehearsed in conversations owing, among other things, to conversational maxims (Grice, 1989) . In contrast, a negative correlation existed between central details and frequency of intrusive memories in the time immediately after the event. However, since the proportions of central and peripheral details are almost complementary here, this finding is best explained as a result of a weak positive correlation between ratings of intrusions and proportion of peripheral details [r(138) 5 .17, p , .05], indicating that intrusive memories help to keep peripheral details accessible by rehearsing them.
The present experiment failed to show any relation between measures of emotion and whether the remembered details referred to features from the external world or to participants' internal physiological and emotional states during the event. Thus, if attention tends to be turned inward under high emotional arousal (Mandler, 1975) , apparently this was not reflected in the memory representations. Only event age correlated significantly (and negatively) with number of internal details, indicating that internal details are more rapidly forgotten than details about the external parts of the event. One possible explanation is that internal details are less imageable than external details and, thus, more difficult to retain (cf. Rubin, 1995) , or they are less likely to be rehearsed in conversations, because they are considered as less relevant than the objective facts of the event.
One problem with both the present experiment and the previous experiments it replicated is that the scale for emotion does not capture the full range of the valence dimension, since it included only degrees of unpleasantness. Thus, it is not clear whether the results from the present and previous experiments also speak to memories of emotionally arousing positive events. Experiment 2 was conducted to address this question.
EXPERIMENT 2
The purpose of the present experiment was to investigate the effect of emotional valence on the accessibility of central and peripheral details. According to the notion of tunnel memories (Safer et al., 1998) , we should expect central details to dominate in memories for situations with increased levels of fear and anxiety, relative to memories of positive events. Alternatively, according to the notions of repression and dissociation, central details in memories of unpleasant events would be associated with unpleasant emotion, so that they should be harder to remember than central details for pleasant events. Thus, we should expect central details to be more dominant in memories of highly happy events than in memories of highly shocking events, according to this assumption. To investigate this possibil-ity, the participants in Experiment 2 were asked to record details for memories of both their most shocking and their happiest events. A neutral condition was not included, because it was considered impossible to have neutral memories that would match memories of most shocking and happiest events on such possible confounding variables as intensity, importance, and frequency of rehearsal.
Experiment 1 established that the two independent judges' scoring of details led to essentially the same findings as those in the previous studies by Christianson and Loftus (1990) and Wessel and Merckelbach (1994) , for which reason it was decided now to return to the less time consuming method of having participants themselves score their details. In doing so, the participants were provided with the same operationalizations as those used by the two judges in Experiment 1, which seems to be an improvement of the self-scoring method. To simplify the procedure, it was decided to leave out the scoring of internal versus external details, because this variable is not central to the notion of tunnel memories and because Experiment 1 showed no relation between internal versus external details and emotionality.
Method
Participants. The data collection was carried out as part of an undergraduate course. The participants were 114 psychology students, 89 females and 25 males, with an average age of 27.4 years (range, 21-55).
Design and Procedure. The participants were randomly assigned to two groups. Both groups recorded details and answered a series of questions related to memories of their most shocking and most happy experiences, in counterbalanced order. The procedure was essentially the same as the one described in Experiment 1, with the exception that each participant classified his or her own recorded details as peripheral, central, or unscorable. The operationalization of central and peripheral details was carefully explained and exemplified for the participants before they carried out the task. After scoring the details, the participants filled out a brief questionnaire addressing memory qualities and event characteristics of the target memory. The content of this questionnaire was the same as that in Experiment 1, with the exception that rating of negative emotion was left out.
After a 15-min pause, the same procedure was carried out for memories at the opposite pole of the valence scale. The participants who ended the study by recording the memory of their most shocking events were provided the opportunity to stay back and chat with the experimenter, so that they did not leave the laboratory strongly influenced by the unpleasant emotions associated with the memory.
Results
The reported memories could be sorted into relatively few classes of events. Table 2 shows their frequencies. As in Experiment 1, memories for the most shocking events dealt predominantly with losses of loved ones and with accidents. The top scores on the list for happiest events were experiences of falling in love and achievements in education and sports.
The main findings are shown in Table 3 . An equal number of details was recorded in relation to the two types of memories; however, significantly more central details were recorded in relation to memories for shocking events, as compared with happy memories. Moreover, a significant overweighting of central details (relative to peripheral details) was found in memories for the participants' most shocking events [Ms 5 .54 vs. .42; t(111) Table 3 shows some additional differences between the two types of memories. Memories for shocking events were older and had higher scores on surprise and consequences than did memories of happy experiences. For shocking events, the proportion of central details did not correlate significantly with any of the rating variables included in Table 3 Table 3 . Interestingly, the two classes of events were associated with similar frequencies of intrusive (or involuntary) memories (cf. Berntsen, 1996; Brewin, Christoulides, & Hutchinson, 1996) .
To summarize, the results showed a dominance of central details for memories of the most shocking events, but not for the memories of the happiest events. Memories for shocking events were older than memories of happy experiences. This can be seen as consistent with the view that intense negative emotion at encoding helps to keep memories accessible for an extended amount of time (LeDoux, 1996) . The shocking events were rated as more surprising, which may be seen as consistent with the idea the people generally hold positive expectations for themselves and the world and do not expect highly negative events to take place in their lives (Janoff-Bulman, 1988 ). The participants' happiest experiences were rated as more consequential than their most shocking events. One possible explanation is that happy events need to have distinct consequences to be maintained in memory for a very long time. The proportion of central details did not correlate with event age or consequentiality for either type of memories. Surprise correlated with central details, but only for happy memories. Thus, the differences reported in Table 3 on these measures were unrelated to the observed differences on central details.
The findings support the notion of tunnel memories for stressful events and contradict the idea that the most unpleasant parts of traumatic and fear-eliciting events are repressed and, thus, hard, if not impossible, to retrieve. It is, of course, impossible to decide whether the participants had repressed memories of experiences in their past that were even more shocking than the ones they reported here. A different and more relevant question in relation to the idea of repression is the extent to which the reported memories were connected with unpleasant emotion at retrieval. A memory of an unpleasant event that involves no reliving of the unpleasant emotions at the time of retrieval should not instigate repression of even the most emotionrelevant aspects of the remembered situation, according to Breuer and Freud (1895/1953) , who stated that: "The basis for repression itself can only be a feeling of unpleasure" (p. 116, my emphasis). Thus, if the memories of shocking events recorded in the present study had lost their ability to affect the participants emotionally, they would not be expected to instigate repression of the emotionrelated, central details. Thus, it is important to examine whether the memories-and the very act of recording them-influenced the participants emotionally.
To investigate this possibility, a third experiment was conducted. This experiment included three different measures of emotional impact: (1) self-reported mood states before and after the memory task, (2) remember/know judgements of emotion associated with the target memory (Gardiner & Java, 1993; Oschner, 2000; Tulving, 1985) , and (3) a mood congruence experiment.
EXPERIMENT 3
To measure the emotional impact exerted by the recording of the target memory and to avoid the possible demand characteristics mentioned in Experiment 2, each participant recorded only one memory, either their most shocking or their most positive event. They indicated whether they remembered or knew the emotions associated with the event, and they rated their mood before and after the recording. After the recording of the target memory, the participants took part in a mood congruence experiment. The purpose was to examine whether the recording of the target memory and its details had affected the participant's emotional state to such an extent that this would generate a mood congruence effect in the recording of a series of word-cued memories-that is, recall biased in favor of memories emotionally consonant with the current mood (e.g., Eich, 1995) . If the recording of emotional memories would be able to impact the participants' emotional state to the extent that this would bias subsequent recall in favor of emotionally congruent memories, this would indicate that emotions associated with the target memory were, in fact, relived at retrieval. If so, central details of the negative memories should be diminished rather than enhanced in memory, according to the notion of repression The reverse pattern would be expected according to the notion of tunnel memories.
Method
Participants. One hundred and thirteen psychology students (92 females and 21 males; mean age, 26.7 years; range, 21-52) participated as part of an undergraduate course.
Design and Procedure. The participants were randomly assigned to two groups. One group recorded as many details as possible and answered a series of questions for memories of their most shocking event. The other group did the same for memories of their most happy event.
The procedure had two parts. The first part was largely identical to Experiments 1 and 2. The second part was a mood congruence experiment. The specific steps of the two parts of the procedure are as follows.
Part One. The participants were asked to rate their mood on a 5-point scale (2 5 very good, 1 5 good, 0 5 neutral or mixed, 21 5 bad, 22 5 very bad ). The participants then reviewed their personal life for 1 min and decided which experience was the most shocking/ happiest one they had ever had. They introspected the memory of their most shocking/ happiest experience and recorded as many memory details as possible within 5 min, after which they scored the details as described in Experiment 2. The participants then filled out a brief questionnaire that was similar to the one described in Experiment 1 (see Table 1 ), with the following exceptions. Frequency of intrusive memories about the event was rated on a 7-point scale (1 5 never, 7 5 very often). The participants were asked whether they remembered their original emotions (by reexperiencing them at retrieval) or whether they merely knew which emotions they had experienced at the original event (1 5 I remember/reexperience my emotions, 2 5 I know how my emotions were at the time but do not reexperience them).
Part Two. This part was carried out immediately after Part One. The participants were asked to rate their mood again on a 5-point scale similar to that described in Part One. The participants then recorded autobiographical memories to five neutral Danish word cues (in an English translation: telephone, choice, hike, bowl, and view). Each word cue was presented on a separate page in their booklets. The participants were given 1 min for each memory. After the recording of all five cue word memories, they rated the valence and the intensity of each of the recorded cue word memories on 7-point scales similar to the ones described in Experiment 1, and they specified the event age, in years, of each of the cue word memories.
Results
The present experiment replicated the finding in Experiment 2 (see Table 4 ): An equal number of details was recorded to both types of memories, but significantly more central details were recorded to memories of most shocking events than to memories of the happiest events. Furthermore, as in Experiment 2, a significant overweighting of central details was found in memories for shocking events [Ms 5 .58 vs. .39; t (56) Consistent with Experiment 2, memories of the most shocking events were older than memories of the happiest events, the shocking events were rated as more surprising than the happy events, and the happy events had had more long-term consequences than did the shocking events (see Table 4 ). The events were rated as highly negative and highly positive, respectively-that is, both at the extremes of the scale. Also consonant with Experiment 2, the two types of memories did not differ on any of the other variables included in the questionnaire.
For each type of memory, it was explored whether proportion of central details correlated with the rating variables included in Table 4 . For memories of shocking events, proportions of central details correlated significantly only with consequences [r(57) 5 .32, p , .05]. For memories of happiest events, proportion of central details did not correlate significantly with any of the rating variables in Table 4 (rs ranged from .01 to .23). Thus, the differences between the two types of memory on event age, surprise, and consequences (see Table 4 ) appeared to be unrelated to the observed differences on central details.
Emotional impact exerted by the memories. As is shown in Table 4 , no difference was found on the frequency of remember versus know judgments on the emotional content between the two types of memories. For both, the proportion of remember responses was significantly higher than the proportion of know responses ( ps , .01), indicating that the majority of the participants relived the emotion associated with the remembered event while recording the memory. Another measure of emotional impact was obtained by comparing the first mood rating on the 22-to 2-point scale with the one that was made immediately after the participants had recorded the target memory and determining whether the mood had changed. A significant change in emotional state was ob- More nuances (but basically the same picture) appear when we look at the individual movements from the first to the second mood rating. Among the participants who had recorded the memory of their most shocking event, 35 had less positive ratings the second time, 20 stayed the same, and 3 rated the second mood as more positive. For the group who recorded their happiest memories, 14 had less positive ratings the second time, 35 stayed the same, and 7 rated their second mood as more positive. The difference between the two groups on the number of participants whose mood had moved in a positive versus negative direction was significant [ x 2 (1) 5 6.22, p , .05].
As is shown by the means of the first mood score, both groups were, on average, in a moderately good mood when they entered the experiment. During a relatively uneventful data collection, it is presumably easier to change a moderately good mood into a neutral mood than it is to change a moderately good mood into a very good mood. This may explain why recording memories of the happiest events changed only a few of the participants' mood states in the expected direction and the great majority in this group stayed at the same (happy) level, whereas recording memories of the most shocking event did make many of the participants' moods less positive. At any rate, a significant correlation was obtained between the valence ratings of the target memory and the participants' second ratings of their moods [Spearman's R(112) 5 .47, p , .0001 ], but not between valence ratings and the first mood ratings [R(112) 5 .17, p 5 .07], which seems to document the mood effect of the intervening memory task.
A mood congruence effect was found on the emotional content of the word-cued memories. First, a significant correlation was found between the second mood rating and the ratings of valence averaged for all five word-cued memories [r(89) 5 .40, p , .0001]. Second, the proportion of word-cued memories rated as positive (.0 on the 23 to 3 scale) was smaller for the participants who had recorded their most shocking memory than for the participants who initially recorded their most happy memory [Ms 5 .55 vs. .65; t (111) 5 2.72, p , .01] . In contrast, the former rated a higher proportion of their word-cued memories as emotionally negative (,0 on the 23 to 3 scale) than did the latter [Ms 5 .27 vs. .20; t(111) Eich, 1995; Eich & Macaulay, 2000; Eich, Macaulay, & Ryan, 1994) . It may reflect a general dominance of positive events in autobiographical memory (e.g., Thompson, Skowronski, Larsen, & Betz, 1996) , which is reduced (but not removed) in a negative mood state. A complementary explanation is that the retrieval of positive memories serves as a way of repairing mood among participants who are assigned to a negative mood induction (e.g., Isen, 1985; Josephson, Singer, & Salovey, 1996) .
To summarize, Experiment 3 replicated the findings from Experiment 2. Central details dominated over peripheral details in the memories of the most shocking events, but not in the memories of the happiest experiences. Memories of the most shocking experiences were older than memories of the happiest events and were also rated as more surprising. None of these variables were found to correlate with the number of central details for either of the two classes of memories and can thus be ruled out as possible confounders. As in Experiment 2, the happiest events were rated as more consequential than the shocking events. Consequentiality correlated with central details for shocking events only. Ratings of intensity, importance, vividness, frequency of intrusions, and rehearsal did not differ. Taken together, the findings indicate that the number of central details differed as a function of the valence of the memories.
The recording of the memories of the most shocking events was able to color the participants' emotional states. First, the self-reported mood states were significantly less positive after the recording of the target memory than before the recording began among the participants who recorded a memory about their most shocking experience. Second, the subsequent retrieval of word-cued memories showed a mood congruence effect, so that these participants recorded significantly fewer positive and a greater number of negative memories than did the participants who had previously recorded their happiest memory. This effect is robust, since it usually takes a continuous manipulation to exert a mood impact that is able to cause a mood congruence effect. One successful procedure is to have participants listen to lively or sad music while thinking either elating or depressing thoughts (Eich, 1995) . For this procedure to cause a mood congruence effect, the music is played also during the retrieval of the word-cued memories. In the present study, however, a mood congruence effect was obtained simply by having the participants record details of memories of either highly shocking or highly happy events several minutes before the retrieval of the word-cued memories began and without the participants knowing that they were taking part in a mood congruence experiment. In short, the memories of the most shocking events appeared still to be associated with considerable unpleasant emotion at retrieval. Following the notion of dissociation or repression, we should therefore expect the most central (and thus, the most emotion-related and plot-relevant details) to be harder to access than the peripheral details, contrary to the present results. Consequently, the results contradict notions of repression and dissociation and support the idea of tunnel memories for highly shocking events.
GENERAL DISCUSSIO N
The present work demonstrated a dominance of central details for autobiographical memories that the participants themselves considered to be dealing with their most shocking past event, whereas such tunnel memories were not found for the participants' memories of their happiest events. Because earlier studies have found a similar difference between memory for negative arousing and neutral events (Christianson, 1992) , the present findings indicate that tunnel memories are due to the combined effects of high arousal and negative valence, whereas high positive arousal (as during extremely happy events) is not able to create the effect.
The findings contradict the idea that the most unpleasant parts of threatening and/or traumatic scenes are subject to dissociation and/or repression. Exactly the opposite seems to be the case: The emotion-and gist-related details are the parts that are most accessible in the recollection of stressful events. Experiment 3 showed that this was true, even though the recording of the negative memory instigated a measurable deteriorating effect on participants' moods that was strong enough to cause a mood congruence effect in a subsequent retrieval task.
The present findings are concerned with the phenomenology of personal memories, not with their accuracy. As is often the case in studies of autobiographical memory, it is not possible here to corroborate the recorded details with information about the original events. This is a consequence of using memory data from personal events chosen by the participants themselves as the most shocking and happiest ones they had ever encountered. This seemed like a relevant thing to do here, because both the notion of repression and the distinction between central and peripheral details used in the definition of tunnel memories ultimately refer to how an individual subjectively experiences an emotional situation in his or her life. Both repression and tunnel memories center on which parts of a stressful situation especially trigger an individual' s emotions. Both notions are thus concerned with the phenomenology of attention and memory.
The findings from Experiments 2 and 3 dealt with the accessibility of details that the participants themselves classified as either central or peripheral in accordance with the same operationalization as that used in Experiment 1. The proportion of central details for both classes of memories was smaller in Experiments 2 and 3 than in Experiment 1, which suggests that the participants' own classifications of central details were less inclusive than the ones provided by the two independent judges in Experiment 1.
In Experiments 2 and 3, memories of negative events were considerably older than memories of positive events.
This agrees with Berntsen's (2001) findings on undergraduates' memories for traumatic events and peak experiences. However, in a survey study of a representative sample of the Danish population, Berntsen and Rubin (in press) found this pattern only for the younger age groups (between 20 and 40 years).
Emotion can be seen to vary on several dimensions in addition to valence and arousal. The present study does not rule out the possibility that other dimensions may be important in relation to memory for details. For example, for theorists who argue for the existence of basic emotions-that is, emotions with innate neural substrates, innate facial expressions, and distinct feeling states (e.g., Ekman, 1992; Izard, 1992; Panksepp, 1992 )-a distinction between basic and complex emotions might be crucial for memory of details, in that only basic emotions may involve rapid, preattentive processing of the emotioneliciting details (see Öhman et al., 2001 , for such a view in relation to fear).
In an appraisal account of emotion (e.g., Lazarus, 1991) , on the other hand, each distinct emotion is characterized by a certain appraisal pattern-for example, sadness is characterized by the perception of a irrevocable loss. Following this account, what is central or peripheral for a certain emotional reaction varies as a function of the cognitive appraisal that leads to the reaction. In this view, the extent to which the person focuses on the central details would vary as a function of both the nature of the emotional situation and the coping strategies that person uses to deal with it.
Although the main focus here has been on the frequency of central details, we should not overlook that a substantial number of peripheral details were recorded in all three experiments. Only in memories of the shocking events did the proportion of central details exceed the proportion of peripheral details. The findings therefore show that autobiographical memory is far from limited to those parts of our experiences that are critical for our narratives or our emotions. We remember a considerable number of apparently irrelevant details of our emotional experiences. This was one of the main points of Brown and Kulik (1977) when they introduced the notion of flashbulb memories. The possible functions of such apparently irrelevant memory details have been discussed (see, e.g., Pillemer, 1992) According to the present results, more than half of the details that we remember from highly happy events are unrelated to the gist of the event and to the experienced emotion. This amount is reduced substantially in memories of highly shocking events. Whether a similar reduction of peripheral details is found in autobiographical memories for experiences colored by other negative emotions, such as anger or jealousy, or whether it really is an effect exclusively related to fear and trauma, as has been argued by Safer et al. (1998) , is a question for future research. (Manuscript received January 13, 2002; revision accepted for publication June 4, 2002.) 
